Potential use of collagen-chitosan-hyaluronan tri-copolymer scaffold for cartilage tissue engineering.
A three-dimensional biodegradable porous scaffold plays a vital role in a tissue engineering approach. Collagen, chitosan and hyaluronan (HA) are natural extracellular matrix (ECM) or similarity, and may provide appropriate environment for the generation of cartilage-like tissue. In this study, we prepared a collagen/chitosan/HA tri-copolymer porous scaffold by freezing and lyophilization to evaluate physico-chemical properties of the tri-copolymer scaffold and its capacity to sustain chondrocytes proliferation and differentiation in vitro. The results show that the mechanical strength, the resistance to enzymatic degradation, and the waterblinding capacity were improved when chitosan and hyaluronan were incorporated into a collagen scaffold. After 21 days of culture, the porous scaffold had been surfaced with cartilaginous tissue. DNA and glycosaminoglycan (GAG) contents were significantly higher during culture periods in collagen/ chitosan/hyaluronan matrix compared to collagen alone matrix, and most seeded cells preserved the chondrocytic phenotype during culture within the scaffold. The collagen/chitosan/hyaluronan tri-copolymer scaffold has potential applications in a cartilage tissue engineering scaffold field.